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Abstract:

BACKGROUND: Bronchiectasis continues to be one of the major causes of morbidity and mortality in developing 
countries, with a probably underestimated higher prevalence than in developed countries.

OBJECTIVE: To assess the clinical profi le of adult patients with bronchiectasis.

METHODS: We retrospectively reviewed the clinical, radiologic, and physiologic fi ndings of 304 patients with 
bronchiectasis confi rmed by high-resolution computed tomography.

RESULTS: Mean age of participants (45.7% males, 54.3% females) was 56 ± 25 years and 65.8% of them 
were lifetime non-smokers. Most common identifi ed causes of bronchiectasis were childhood disease (22.7%), 
tuberculosis (15.5%), and pneumonia (11.5%). The predominant symptoms were productive cough (83.6%), 
dyspnea (72%), and hemoptysis (21.1%). The most common fi ndings on chest examination were crackles (71.1%) 
and rhonchi (28.3%). Types of bronchiectasis were cylindrical in 47%, varicose in 9.9%, cystic in 45.1%, and 
multiple types in 24.3%. Involvement was multilobar in 75.3% and bilateral in 62.5%. Of 274 patients, 20.8% 
displayed normal pulmonary function test results, whereas 47.4%, 8% and 23.7% showed obstructive, restrictive, 
and mixed pattern, respectively. Patients with cystic disease had a higher frequency of hemoptysis (42%) and a 
greater degree of functional impairment, compared to other types.

CONCLUSION: In patients with bronchiectasis from southern Turkey, generally presenting with recurrent 
productive cough, hemoptysis, dyspnea, and persistent bibasilar rales, the etiology remains mainly idiopathic. 
Post-infectious bronchial destruction is one of the major identifi ed underlying pathological processes. The clinical 
picture and the deterioration of the pulmonary function test might be more severe in patients with cystic type 
bronchiectasis.
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Bronchiectasis is defi ned as an irreversible 
dilatation and destruction of one or more 

bronchi, with a reduction in clearance of 
secretions and in the expiratory airfl ow. This 
disease can lead to recurrent lower respiratory 
tract infections, worsening pulmonary functions, 
respiratory failure and pulmonary hypertension, 
resulting in deterioration in quality of life, with 
increased morbidity and premature mortality.[1-4]

The incidence and prevalance of bronchiectasis 
are generally not well  known and are 
underestimated in developing countries. [5] 
Although the prevalence once declined over the 
past years in societies with high socioeconomic 
status, probably due to the development of 
preventive medicine, especially childhood 
immunizations, and improvement of the living 
conditions and widespread use of antibiotics, 
nowadays bronchiectasis has been recognized 
more, mainly due to the frequent use of 
high-resolution computerized tomography 
(HRCT). [6,7] Compared to developed countries, 
its prevalence was suggested to be higher in 

developing countries, especially in patients 
with less access to healthcare; however, it is 
probably underestimated[5,8] when based on 
healthcare claims or physician-reported cases. 
In a retrospective analysis, chest computerized 
tomography findings in health screening 
examinees revealed a very high prevalence of 
bronchiectasis (9.1%) in Korean adults, including 
asymptomatic and mild cases.[8] Bronchiectasis 
has still been considered as an “orphan” 
disease because of low clinical suspicion, 
commercial interest and research activity.[9] As 
a consequence, scientifi c concern in non-cystic 
fi brosis bronchiectasis diminished, with limited 
literature about this issue compared to other 
“obstructive lung diseases” and “pneumonia”.[10]

The etiology of bronchiectasis varies between 
different populations. Immune deficiency 
syndromes, metabolic and ultrastructural defects 
are the predominant etiologic factors in developed 
countries, while bacterial and viral infections 
continue to be major causes of the disease in 
developing countries.[11] On the other hand, despite 
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using advanced immunological and genetic diagnostic techniques, 
up to 40% of patients’ etiology remains undetermined.[12]

Bronchiectasis seems to be a neglected disorder, with no 
adequate diagnosis and treatment. In this study, we reviewed 
the underlying etiologic factors, and the clinical, radiologic, 
and physiologic fi ndings in 304 patients with bronchiectasis 
to attract clinician’s attention.

Methods

Study subjects and study design
This study was conducted in Baskent University Hospital, 
Adana, Turkey. The medical records of 483 adult patients (age 
> 16 years) admitted between 2004 and 2009 with suspicion 
of bronchiectasis were reviewed retrospectively. The patients 
were enrolled in the study if the diagnosis was confi rmed with 
HRCT of the thorax. Patients with history of cystic fi brosis, 
connective tissue disease, interstitial lung disease and radiation 
therapy were excluded from the study.

Data collection
The demographic data, predisposing factors for bronchiectasis, 
initial symptoms at admission, duration of symptoms, smoking 
history and physical examination fi ndings were retrieved from the 
medical records. The symptoms at presentation were analyzed, 
even if the diagnosis of bronchiectasis was not evident initially.

Radiologic diagnosis
The plain chest X-rays (CXRs) at the time of diagnosis were 
reviewed by using the criteria outlined by Gudbjerg[13] for the 
diagnosis of bronchiectasis; these criteria included the presence 
of increased pulmonary markings, honeycomb-like structures, 
atelectasis (loss of lung volume), and pleural changes. A 
radiologist, unaware of the patients’ clinical data, evaluated the 
HRCT images. The predominant type (i.e. cylindrical, varicose, 
or cystic according to the Reid classifi cation[14]) of bronchiectasis 
was noted.

Spirometry
Pulmonary function testing was done as routine follow-
up at outpatient settings. Subjects had spirometry (Vmax22; 
SensorMedics, Yorba Linda, CA, USA) performed for forced 
expiratory volume in 1 s (FEV1) and forced vital capacity 
(FVC), according to American Thoracic Society guidelines.[15] 
Patients were divided into four groups on the basis of fi ndings 
on spirometry. Normal spirometry was defi ned as FVC and 
FEV1 greater than 80% predicted as well as FEV1/FVC greater 
than 70% predicted. Obstructive pattern was defi ned as the 
presence of FEV1/FVC less than 70% predicted. Patients with 
restrictive pattern had FEV1 and FVC values of less than 80% 
predicted and a preserved FEV/FVC ratio (>70%), whereas 
patients with mixed disease had FEV1 and FVC values of less 
than 80% predicted and an FEV/FVC ratio of less than 70%.

Statistical analysis
Statistical analysis was performed using the SPSS package (SPSS 
Inc., Chicago, IL, USA). Data were expressed as frequency, 
mean ± standard deviation or median (interquartile range), 
as appropriate. Clinical and functional features of cystic and 
non-cystic (cylindrical and varicose) type bronchiectasis were 
compared. Unpaired Student’s t-test was performed for parametric 

comparisons between two groups, and Mann–Whitney test was 
applied for nonparametric comparisons between two groups. c2 
test was used to analyze categorical variables. A P value < 0.05 
was considered to be statistically signifi cant.

Results

A total of 483 patients with a diagnosis of bronchiectasis 
were screened based on ICD-10 coding. Fifty charts (10.3%) 
could not be reviewed. The diagnosis was inaccurate due to 
miscoding, or insuffi cient clinical data were available for 38 
(7.8%) of the patients. Five patients were excluded as HRCT 
was taken during active infection. In 86 (17.8%) of the patients, 
the diagnosis was not proved by HRCT. The remaining 304 
(62.9%) patients were enrolled into the study.

Demographic data and smoking history of the patients are 
shown in Table 1. The mean age of the patients was 56 ± 25 
years (range 17–92 years). Patients were mostly in the age range 
between 50 and 80 years as presented in Figure 1. Females were 
predominant (54.3%). Forty-three out of 104 patients with a 
history of smoking (14.1%) were current smokers at the time 
of presentation. Rate of presence of smoking history was 60.4% 
for males and 12.1% for females (P < 0.001).

An underlying etiology was identified in 52.6% of the 
patients [Table 2]. Most commonly, bronchiectasis was 
post-infectious (49.7%) due to childhood infections (22.7%), 
tuberculosis (15.5%) and severe pneumonia (11.5%). There 
were fi ve patients with immotile cilia syndrome, two patients 
with immunoglobulin defi ciency and two single cases with 
allergic bronchopulmonary aspergillosis and congenital 
bronchoesophageal fi stula. At the time of assessment, some 
patients were previously diagnosed with chronic obstructive 
pulmonary disease (COPD) (18.4%) or asthma (17.8%).

The mean duration of symptoms was 17.4 ± 15.3 years. Cough 
(83.6%) and sputum (83.6%) were the most frequent complaints 
[Table 3]. Of 254 patients producing sputum, 139 (54.7%) 
had daily sputum, whereas 115 (45.3%) produced phlegm 
signifi cantly during respiratory tract infections. Patients with 

Figure 1: Age distribution in 10-year increments of the 304 patients with 
bronchiectasis
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cystic type bronchiectasis usually complained of daily sputum 
production, while patients with non-cystic types (cylindrical 
or varicose types) often complained of signifi cant quantities 
of sputum only during respiratory tract infections (P < 0.05). 
Dyspnea was present in approximately two-thirds of the 
patients. Hemoptysis, mainly as blood streaked, was present in 
103 patients; 19 of these were admitted with massive hemoptysis 
requiring medical treatment (9 patients), bronchial embolization 
(8 patients) or surgery (2 patients) in the follow-up. Twenty-
six of 143 patients (18.2%) with cystic bronchiectasis and 14 
of 161 cases (8.6%) with non-cystic (cylindrical or varicose) 
bronchiectasis had chronic respiratory failure (CRF), receiving 
long-term oxygen treatment (LTOT); so, it was detected 
signifi cantly more in the cystic type (P < 0.05). Nineteen of the 
patients with CRF had neither COPD nor asthma.

As shown in Table 3, the most common fi nding of the physical 
examination was crackles (71.1%); rhonchi (28.3%) and wheezes 
(21.7%) were the other common examination fi ndings. Only 13 
patients had fi nger clubbing. Crackles as auscultation fi ndings 
and fi nger clubbing were more common in cystic type of the 
disease (P < 0.05).

Pathological fi ndings were not detected on CXR only in 18 
patients. Increased pulmonary marking was the most common 
radiologic fi nding (71.1%). These fi ndings are usually described 
as chronic fi brotic changes. Honeycombing (34.9%), loss of 
lung volume (30.6%), and pleural abnormalities (8.5%) were 
the other CXR fi ndings.

According to radiologic examination with HRCT, the 
predominant type of bronchiectasis was cystic in 143 cases 
(47%) and non-cystic in 161 cases (53%). More than one type 
of bronchiectasis was observed in 74 subjects (24.3%).

The radiologic fi ndings of bronchiectasis determined by HRCT 
were quite extensive as shown in Table 4. A median of two 
lobes (interquartile range 2–3) was involved. A single lobe 
was affected in 75 cases (24.7%), as with all six lobes in 8 cases 
(2.6%). It was often distributed to both the lower lobes.

Spirometric measurements of 274 patients were analyzed 
[Table 5]. The test was normal in 59 patients (21.5%), obstructive 
in 128 (46.7%), restrictive in 22 (8%), and mixed in 65 (23.7%) 
patients. FEV1 and FVC values of patients with cystic type 
were lower than the values of those with non-cystic type 
bronchiectasis. Additionally, a mixed pattern was detected 
more commonly in the cystic group.

Discussion

In our study with the highest number of adult patients 
stated in the literature recently, post-infectious bronchial 
destruction was detected to be the most common reason of 
non-cystic fibrosis bronchiectasis. The disease was typically 
characterized by chronic productive cough, dyspnea, 
bi-basilar crackles and obstructive type spirometric 
abnormality in our patients. In patients with cystic type 
bronchiectasis, the clinical picture and the deterioration of 
the pulmonary function test abnormality were observed to 
be more severe.

Table 1: Demographic data of patients
Number of patients 304
Age† 56 ± 25
Sex

Male‡ 139 (45.7)
Female‡ 165 (54.3)

Smoking history
Current smoker‡ 43 (14.1)
Ex-smoker‡ 73 (24.0)
Never smoked‡ 188 (61.8)

COPD‡ 56 (18.4)
Asthma‡ 54 (17.8)
†Numbers are presented as mean ± SD; ‡Numbers are presented as n (%)

Table 2: Etiology of bronchiectasis
Etiology n (%)
Idiopathic 144 (47.4)
Childhood diseases‡ 69 (22.7)
Tuberculosis 47 (15.5)
Pneumonia 35 (11.5)
Primary ciliary dyskinesia 5 (1.6)
Immunoglobulinopathy 2 (0.6)
ABPA 1 (0.3)
Bronchoesophageal fi stula 1 (0.3)
ABPA = Allergic bronchopulmonary aspergillosis; ‡Include measles, pertussis 
and other childhood infections

Table 3: Symptoms and sign of bronchiectasis*
Cystic 

(n = 143)
Non-cystic 
(n = 161)

Total 
(n = 304)

P

Cough 126 (88.1) 128 (79.5) 254 (83.6) 0.045
Sputum 121 (84.6) 133 (82.6) 254 (83.6) 0.085
Daily 73 (51) 66 (41) 139 (45.7) 0.042
Only with RTI* 48 (33.6) 67 (41.6) 115 (37.8) 0.050
Hemoptysis 60 (42) 43 (26.7) 103 (33.9) 0.005
Blood streaked 38 (26.6) 26 (16.1) 64 (21.1) -
Fresh blood 11 (7.7) 9 (5.6) 20 (6.6) -
Massive 11 (7.7) 8 (5) 19 (6.3) -
Dyspnea 104 (72.7) 115 (71.4) 219 (72) 0.898
Chest pain 18 (12.6) 13 (8.1) 31 (10.2) 0.255
Crackles 111 (53) 105 (47) 216 (71.1) 0.022
Ronchi 41 (28) 45 (28.7) 86 (28.3) 0.899
Wheezes 33 (23) 33 (20.1) 66 (21.7) 0.666
Clubbing 10 (7) 3 (1.9) 13 (4.3) 0.043
*Numbers were given as n (%), RTI = Respiratory tract infection

Table 4: Radiologic distribution of bronchiectasis 
based on HRCT fi ndings*
Localization n (%)
Multilobar 229 (75.3)
Bilateral 190 (62.5)
Left lower lobe 197 (64.8)
Right lower lobe 159 (52.3)
Right middle lobe 121 (39.8)
Lingula 110 (36.4)
Right upper lobe 101 (33.2)
Left upper lobe 75 (24.7)
HRCT = High-resolution computerized tomography; *Frequency of each lobe 
involvement was calculated separately
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Bronchiectasis is generally not a primary disease, but an 
anatomical abnormality as a result of many different factors. 
The primary etiologic factor could not be determined in 30–74% 
of the patients according to the literature.[16-18] Similarly, the 
etiologic factors could be identifi ed in 52.6% of the cases in our 
study. Pneumonia including tuberculosis infections in younger 
ages or childhood infections such as measles or pertussis were 
determined to be the reason of bronchial distortion in most of 
our patients. In a prospective study searching for the etiology 
of bronchiectasis, childhood infections were detected in 43% 
of the cases; however, the disease was attributed primarily to 
infectious reasons in only 29% of the cases.[18] The bronchial or 
immunologic abnormalities predisposing to those infections 
were claimed to be the main reasons in the same study. Because 
of the retrospective nature of our study, all the underlying 
anatomic and systemic diseases could not be investigated; 
therefore, they might be underdetected and understated in 
this article. In spite of this, our fi ndings support the thesis of 
infectious agents, preserving their importance in the etiology 
of bronchiectasis.[16-19]

Most of our patients were detected to be symptomatic in middle 
age. They often complained of productive cough and dyspnea at 
the initial evaluation. While eight cases were admitted because 
of fi rst-time hemoptysis, there was a history of hemoptysis 
in approximately one-third of the patients. Hemoptysis was 
established sometimes as the only reason of assessment and 
sometimes as a life-threatening complication. In 10 out of 19 
cases with massive hemoptysis, bleeding could be controlled 
by either bronchial artery embolization or surgery.

Chronic respiratory failure is another important complication 
leading to increased morbidity and worsening of quality 
of life. In a study of 67 patients with more extended 
bronchiectasis, admitted to ICU because of acute respiratory 
failure, 25% of the cases had used LTOT previously. The 
mortality rate in 1 year was 40% and a previous history 
of LTOT was identifi ed as a predictor for mortality.[20] In 
our study including patients with less extended as well as 
advanced disease, CRF was present in 40 of our patients with 
the necessity of LTOT at home, and nearly half of them did 
not have history of COPD or asthma. CRF was observed more 
in the cystic type of disease.

Bronchiectasis, known as “other obstructive airway disease”,[21] 

may not be always easily differentiated clinically from COPD 
or asthma. However, in the presence of clinical suspicion, 

it can be detected and diagnosed by HRCT even in patients 
with COPD and asthma. It was stated to be present in 29–50% 
of COPD patients[22,23] and 9–40% of asthma patients.[24-27] In 
this study, COPD and asthma were frequently observed in 
patients with bronchiectasis. Asthma or COPD were the co-
morbidities in 17.8 and 18.4% of our patients, respectively. 
These rates may give rise to the thought of non-cystic fi brosis 
bronchiectasis being more prevalent than expected as a co-
morbidity to COPD or asthma in our population. Bronchiectasis 
can unfavorably affect the clinical course of both these 
diseases by increasing the airway infl ammation and bacterial 
colonization, by increasing the attack severity in COPD,[23] and 
by contributing to severe and diffi cult-to-control asthma with 
pulmonary complications. [27] Therefore, to improve the control 
of these disorders, bronchiectasis should be considered and 
investigated as co-morbidity in certain patients.

According to the evaluation of CXR findings, the most 
common fi nding was nonspecifi c chronic fi brotic changes. 
It was completely normal in 18 cases. In the presence of 
clinical picture as described above, even though the X-ray 
fi ndings were normal or nonspecifi c chronic infi ltrations, 
bronchiectasis should be confi rmed with HRCT. On the other 
hand, a temporary bronchial dilatation and thickening of the 
bronchial wall named as “pseudo-bronchiectasis” may arise 
secondary to infection or infl ammation at the acute phase. 
But it becomes permanent when destruction of muscle and 
elastic tissue in bronchi develops with scarring. Accordingly, 
it is recommended that HRCT be ordered at least 4 months 
after an acute infection for diagnosing post-infectious 
bronchiectasis.[28]

HRCT scanning has been the gold standard diagnostic 
method in bronchiectasis.[29] The extent and type of the 
disease can also be determined with HRCT. In nearly half of 
our patients (47%), cystic type was detected predominantly. 
It was observed that patients with cystic type had a worse 
clinical picture than the others, with daily sputum rather 
than having sputum only during respiratory tract infections, 
more frequent life-threatening hemoptysis, more signifi cant 
auscultation fi ndings and more frequent fi nger clubbing and 
chronic respiratory failure as a complication. As compared 
to other types, cystic type bronchiectasis was stated to 
increase the bacterial colonization in airways (especially 
Pseudomonas), leading to more significant worsening of 
pulmonary functions and more frequent development of 
pulmonary hypertension. [30,31] Lynch et al. pointed out that 

Table 5: Pulmonary function test results according to predominant bronchiectasis type of 274 patients

Cylindrical (n = 128) Varicose (n = 20) Cystic 
(n = 126)

P

Cylindrical vs. 
varicose

Cylindrical 
vs. cystic

Varicose vs. 
cystic

FVC%† 87 ± 17 87 ± 23 77 ± 21 0.877 0.000 0.081
FEV1%† 66 ± 23 67 ± 22 56 ± 21 0.838 0.000 0.033
FEV1/FVC%† 61 ± 15 62 ± 10 59 ± 14 0.880 0.344 0.403
Normal‡ 36 (28) 4 (20) 19 (15.1) 0.490 0.027 0.645
Obstructive‡ 64 (50) 10 (50) 54 (42.9) 0.948 0.164 0.507
Restrictive‡ 9 (7) 1 (5) 12 (9.5) 0.737 0.472 0.511
Mixed‡ 19 (14.8) 5 (25) 41 (32.5) 0.253 0.001 0.502
†Numbers are presented as mean ± SD; ‡Numbers are presented as n (%)
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type of bronchiectasis might be a predictor of the severity 
of the disease.[32] Probably, the distortion and infl ammation 
of the airways can be more serious in patients with cystic 
component, and parallel to this, the clinical picture becomes 
more severe, as shown in our patients.

Obstructive type spirometric abnormality was detected in 
most of our patients. Spirometric fi ndings were similar in 
cylindrical and varicose bronchiectasis, as FEV1 and FVC 
values were lower in the cystic type than in others. As 
stated in earlier studies, mixed type pulmonary function 
abnormality was observed more frequently in the cystic 
type.[32,33]

There were some limitations of our study. First, as with 
any retrospective study, our data were dependent on the 
availability and accuracy of data in medical records. As such, 
assessment of rather less frequent predisposing factors, such 
as immunoglobulinopathies or immotile cilia syndrome, was 
possible only in some patients, based on the clinical suspicion 
of the primary evaluating physician. This might have led to 
overestimation of idiopathic cases, with underestimation of 
other rare causes. Second, this study is subject to selection 
bias, since patients were selected from the inpatients of a single 
tertiary hospital. Therefore, the results might not represent 
the general population, probably including less severe or 
asymptomatic cases.

To conclude, our fi ndings state that bronchiectasis might 
be one of the ongoing important reasons of mortality and 
morbidity, with worsening quality of life in our region. The 
disorder is generally presented with recurrent productive 
cough, hemoptysis, dypnea, and persistent secretory bibasilar 
rales. It should be considered as co-morbidity in severe 
and complicated forms of asthma or COPD. Clinicians 
should be aware of the clinical and radiologic presentation 
of bronchiectasis for accurate diagnosis and appropriate 
multimodality treatment.
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